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Abstract
Objective—To describe the staffing and availability of medical equipment and medications and
the performance of procedures at health facilities providing maternal and neonatal care at African,
Asian, and Latin American sites participating in a multicenter trial to improve emergency
obstetric/neonatal care in communities with high maternal and perinatal mortality.
Study Design—In 2009, prior to intervention, we surveyed 136 hospitals and 228 clinics in 7
sites in Africa, Asia, and Latin America regarding staffing, availability of equipment/ medications,
and procedures including cesarean section.
Results—The coverage of physicians and nurses/midwives was poor in Africa and Latin
America. In Africa, only 20% of hospitals had full-time physicians. Only 70% of hospitals in
Africa and Asia had performed cesarean sections in the last 6 months. Oxygen was unavailable in
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40% of African hospitals and 17% of Asian hospitals. Blood was unavailable in 80% of African
and Asian hospitals.
Conclusions—Assuming that adequate facility services are necessary to improve pregnancy
outcomes, it is not surprising that maternal and perinatal mortality rates in the areas surveyed are
high. The data presented emphasize that to reduce mortality in these areas, resources that result in
improved staffing and sufficient equipment, supplies, and medication, along with training, are
required.
Keywords
emergency obstetric and neonatal care; developing countries; perinatal mortality
Developing countries have the highest burden of maternal, fetal, and neonatal deaths.
Although progress is being made toward achieving the Millennium Development Goals 4
and 5 of reducing maternal mortality by three-quarters and under-5 mortality by two-thirds,
respectively, these targets will not likely be met before 2015.1
Most of the maternal and fetal deaths and many of the neonatal deaths and long-term
childhood neurological disabilities are due to obstetric complications, which include sepsis,
hemorrhage, preeclampsia/eclampsia, and prolonged and obstructed labor.2 Prediction of
these conditions is not always possible and many cannot be prevented. Therefore, access to
safe and effective obstetric and neonatal services in case of an emergency is crucial in
preventing morbidity and mortality.
The International Federation of Gynecology and Obstetrics defines basic obstetric and
neonatal services as the availability of antibiotics, oxytocics, anticonvulsants, manual
extraction of the placenta, dilation and curettage, assisted vaginal delivery and ability to
perform basic neonatal resuscitation (e.g., with bag and mask).3 Comprehensive emergency
obstetric care includes the availability of the components of basic care as well as cesarean
delivery (CS) and blood transfusion capability.
To test the hypothesis that a package of care comprising community mobilization, teaching
of home-based lifesaving skills to communities, and enhancing access to upgraded health
facilities will improve neonatal and maternal pregnancy outcomes, the Global Network for
Women’s and Children’s Health Research (Global Network) has undertaken a cluster-
randomized clinical trial of Emergency Obstetric and Neonatal Care (EmONC).4 To better
understand the availability of obstetric and neonatal health services within its clusters, prior
to the study, we surveyed each of the health facilities in the trial sites and that data are
presented in this report.
Methods
The Global Network EmONC trial, a cluster randomized control trial, is being conducted in
106 clusters in 6 countries (Kenya, Zambia, India—two sites, Pakistan, Guatemala, and
Argentina).4 A cluster is defined as a contiguous geographic catchment area with at least
300 deliveries per year. All health clinics within the clusters were in rural or semiurban
settings except those in Argentina, which were urban. In preparation for the trial, site
investigators identified all health facilities serving women located within the study clusters
whether public or private. Trained health providers conducted a survey of each of these
hospitals and health clinics to assess the staffing level, equipment and supply availability,
and medical procedures as well as the communication practices prior to initiation of the trial.
Some questions (i.e., equipment, staffing) were completed only through direct observation to
ensure the quality of data. The baseline facility assessments were conducted prior to the
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implementation of the interventions. For simplification of presentation, after providing
descriptive information for each of the sites, we grouped the sites by continent. For the
purpose of reporting survey results, each facility was self-identified as hospital or health
clinic by the facilities themselves.
The study, including the survey results reported here, was approved by institutional review
boards for every international study site, the United States university counterparts, and the
data center at Research Triangle Institute International. The sites completed forms that
provided information on availability of specific procedures, equipment, supplies, and
communication devices at the facility. Items and activities were recorded as available
always, sometimes, or never. The percent of hospitals and health centers with a specific
health service available were computed for each site.
Results
Descriptions of the geographic areas in which the surveys were conducted, the number of
facilities surveyed, and the total number of deliveries for 2010 are shown in Table 1.
Altogether, 364 facilities were included in the initial survey, 136 hospitals and 228 health
clinics. Data for the delivery rates in Table 1 were derived from the Maternal Newborn
Health Registry, a population-based observational study using prospective pregnancy-related
data for more than 100 clusters across the sites. Maternal and newborn data were collected
during antenatal care visits, at delivery, and at 42 days postdelivery.5 Across all the sites, the
mean percent of deliveries occurring in a facility was 66%, with a range from 99% in
Argentina to 30% in Guatemala. Sites in Africa had the lowest percentage of hospital
deliveries compared with sites in Asia and Latin America. In the sites in Africa and Asia
between 24% and 45% of the deliveries occurred in health clinics. Sites in Latin America
had very few deliveries in health clinics.
Birth Attendants
There was a wide range of physician and nurse staffing at the various sites (Table 2). In the
African hospitals, physicians were always available in 20% of the hospitals and never
available in 20%. In the Asian hospitals physicians were always available in 91% of the
hospitals and never available in 2%. In Latin American hospitals, physicians were always
available in 44% of the hospitals and never available in 0%. There was also wide variability
in nurse and midwife hospital coverage. In the hospitals in Africa, a physician, nurse, or
midwife was always available in 100% of the hospitals, in Asia 98%, and in Latin America
89%. In the health clinics, physician availability was far less than in hospitals, with
physicians never available in 76%, 40%, and 71% in the health clinics in Africa, Asia, and
Latin America, respectively. Nurse and midwife clinic coverage was variable across the sites
but was generally higher in Africa and Asia than in Latin America.
Equipment and Essential Medications
Availability of medical supplies varied in the hospitals and health clinics (Table 3).
Anesthesia equipment, which is necessary for lifesaving surgery, was available in 70% of
the African hospitals, 67% of the Asian hospitals, and 100% of the Latin American
hospitals. Anesthesia equipment was available in 4%, 7%, and 4% in African, Asian, and
Latin American health clinics, respectively. Oxygen was available at 60% of the African,
83% of the Asian, and 89% of the Latin American hospitals. Oxygen availability ranged
from 8% in the Latin American clinics to 31% of the Asian clinics. Blood pressure cuffs,
which are crucial to diagnose preeclampsia, were available in at least 78% of facilities at all
sites with the lowest percentages in Africa. Bag and masks for newborn resuscitation were
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available in 90% of the hospitals in Africa, 98% in Asia, and 89% in Latin America. They
were also available in 73% of the clinics in Africa and Asia and 33% of the health clinics in
Latin America.
Table 4 shows reported medication availability by region and type of facility. Antibiotics
were not available in 11% of African hospitals and 32% of African clinics. Magnesium
sulfate, a drug needed to prevent and to treat eclamptic seizures, was available in 70% of the
African and in only 52% of the Asian hospitals. It was available in far fewer of the clinics.
Most of the other medications were variably available with fewer of the clinics than
hospitals having specific medications. Blood products had the lowest availability in
hospitals and health clinics in all three continents. Availability was 20%, 18%, and 33% in
African, Asian, and Latin American hospitals and 19%, 11%, and 4% in clinics in those
locations, respectively.
Table 5 summarizes the percent of participating facilities in each region that reported
performing a procedure at least once in the 6 months preceding the survey. In Africa and
Asia approximately 70% of the hospitals had performed a CS and dilation and curettage in
the last 6 months, and in Latin America, 100% of the hospitals did so. Use of forceps or
vacuum extractors was less common, with 20%, 54%, and 22% of hospitals in Africa, Asia,
and Latin America reporting their use in the last 6 months. These procedures were
performed far less commonly in the health clinics with no use reported in Latin American
health clinics.
Communication
Finally, we evaluated the presence of communication tools (Table 6). Telephone lines were
generally available in hospitals but were far less available in health clinics. Availability of
cell phones was near 100% in hospitals but less so in the clinics. Radio communication was
available in about 25% of hospitals in all locations, but was almost never available in health
clinics. Computer/Internet availability was relatively high in the African and Latin American
hospitals, less so in Asian hospitals, but rare in health clinics in all locations.
Discussion
In many developing countries, maternal, fetal, and neonatal mortality rates remain
unacceptably high. Most of these deaths are related to the events that occur around labor and
delivery, and many could be prevented if the elements of basic and/or emergency obstetric
and neonatal care were available.6–8
This study, which evaluated hospital and health clinic staffing, the availability of equipment
and supplies, medications, communications equipment, and the performance of some key
medical procedures, helps explain some of the very high rates of adverse pregnancy
outcomes in some low-income countries. First, the availability of key personnel such as
physicians, nurses, and midwives is poor in hospitals and worse in clinics. Anesthesia
equipment was available in only about 70% of hospitals and approximately 5% of clinics in
Africa and Asia. Other important lifesaving diagnostic and treatment interventions such as
blood pressure cuffs, bag and masks for neonatal resuscitation, and oxygen were far from
universally available. Blood products were available in only 20% of African and Asian
hospitals, areas where hemorrhage is the major cause of maternal death. Availability of
magnesium sulfate, uterotonics, and antibiotics, essential medications for emergency
obstetric care, was also very low. The fact that CS was performed in only 70% of the
African and Asian hospitals, and in less than 5% of the clinics, confirms that this important
intervention is often not available to women and fetuses in need. Without staff with
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equipment able to perform key procedures around the clock, 7 days a week, women, fetuses,
and newborns will die unnecessarily.9,10
A limitation of the study was that the availability of equipment, supplies, and medication
was recorded but actual use was not measured. We are aware of many cases in developing
countries where various technologies are available but not actually used. We are also aware
that various medications are in stock, but used either incorrectly or not at all. We also did
not assess the skills of the health care providers. Not all physicians can perform a CS or
perform one competently. Knowledge of the capabilities, knowledge, and skill levels of the
providers would be an important addition to the availability of staff and use of equipment,
supplies, and medications.
There is a push for more women to deliver in hospitals or health clinics,11 but the
availability of services in many of those facilities is still severely deficient. Factors such as
community involvement and mobilization, access to financial resources, and level of
education contribute to utilization of obstetric services.12 Although community-based
strategies may still have a role in reducing maternal mortality rate to a certain extent in
geographic areas with very high mortality rates,13 there exists no evidence that a maternal
mortality rate below 100 per 100,000 live births can be achieved through community-based
strategies alone without access to emergency obstetric care at health facilities.14
Conclusion
Access to reproductive health services including emergency obstetric care is often
considered a basic human right, yet neither basic nor comprehensive perinatal services are
the norm in most resource-poor settings.9 To improve maternal and newborn health care,
there is need for more human resources in rural settings and a system to ensure their
constant availability parallel with improved services.15,16 Coverage of effective
interventions is low, however, and many opportunities are missed to provide quality care
within existing health systems. There is a growing consensus that building stronger health
systems is vital to achieving better perinatal health outcomes, especially in countries where
the health outcomes are very poor.
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